Detecting disulfide-bound complexes and the oxidative regulation of cyclic nucleotide-dependent protein kinases by H2O2.
Hydrogen peroxide regulates intracellular signaling by oxidatively converting susceptible cysteine thiols to a modified state, which includes the formation of intermolecular disulfides. This type of oxidative modification can occur within the cAMP- and cGMP-dependent protein kinases often referred to as PKA and PKG, which have important roles in regulating cardiac contractility and systemic blood pressure. Both kinases are stimulated through conical pathways that elevate their respective cyclic nucleotides leading to direct kinase stimulation. However, PKA and PKG can also be functionally modulated independently of cyclic nucleotide stimulation through direct cysteine thiol oxidation leading to intermolecular disulfide formation. In the case of PKG, the formation of an intermolecular disulfide between two parallel dimeric subunits leads to enhanced kinase affinity for substrate. For PKA, the formation of two intermolecular disulfides between antiparallel dimeric regulatory RI subunits increases the affinity of this kinase for its binding partners, the A-kinase anchoring proteins, leading to increased PKA localization to its substrates. In this chapter, we describe the methods for detecting intermolecular disulfide-bound proteins and monitoring PKA and PKG oxidation within biological samples.